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Thyroid 


"iya a YH hal 
YPOLNALAN The hypothalamus releases TSH- 
releasing hormone (TRH), which 
stimulates release of thyroid 
Saa stimulating hormone (TSH) from the 
Pituitar C anterior pituitary. 
y | TSH stimulates the production and 


release of thyroxine (T4), which is 
converted to 
T3 and these peripheral hormones 


both 
negatively regulate TRH and TSH 
ecretion. 
— T — T 
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Thyrol 


Follicles: Functional Units of the Thyroid 
(ilan. S€725SĞ€. 


Section of thyroid gland 


Thyroid hormone synthesis 
occurs within the follicular 
cells lining the thyroid 
follicles. 


Colloid provides a store of 
thyroid hormone, that may 
be mobilised and released 
into the circulation 


Thyroid Hormone 


lodine + 
tyrosine 


lodine 


H.O, 


Thyroid 


— T4- 
Thyroglobulin 


Hydrolysis 


Thyroid hormones are 
formed by the 
combination of iodine 
and tyrosine. 

lodine is actively pumped 
into the follicular cell and 
is organified by thyroid 
peroxidase. 


Thyroxine is stored with 


thyroglobulin in the colloid 
and mobilised as needed. 


Thyroid Hormone 


“Physiology © 
yololoğy Circulating T4 is bound 


T4 - Thyroid binding globulin to TBG and the free 
(THG) (unbound) 
T4 is converted to T3 


5” deiodinase by a deiodinase enzyme. 
Free “enzyme Free l 7 
TA T3 binds to a specific 
receptor on DNA in the 
nucleus and regulates 
anscription 


Upregulates or 


transcription & 
protein 


synthesis 
Cytoplas 
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Thyrotoxicosis: Definitions (MUST KNOW THE 


Hyperthyroidism: a pathological disorder in which excess 
thyroid hormone is synthesised and secreted by the thyroid 


gland. 


Thyrotoxicosis without hyperthyroidism is due to extra-thyroidal 
sources of thyroid hormone or by a release of pre-formed thyroid 

hormones into the circulation, such as in inflammatory disorders 

of the thyroid 


Thyrotoxicosis: 
“Aetiology 07) 7) ) ıı)”, 


ğ “2. (excess thyroid hormone production) 


Graves” disease 


* Toxic multinodular goitre 


Toxic adenoma 
Trophoblastic tumour 


lodine-induced hyperthyroidism (IODINE EXCESS) 


Thyrotoxicosis: 
-Aetiobogy—— o 


Graves” disease 
The majority of 


Toxic multi-nodular persons S vvith 
thyrotoxicosis have 
goitre Toxic adenoma one of a relatively 


small number of 
Thyroiditis conditions 


Thyrotoxicosis: Symptoms and Signs 


Symptoms Signs 

Constitutional Weight loss despite increased appetite: Weight loss 
heat-related symptoms (heat intolerance, 
sweating, and polydipsia) 

Neuromuscular Tremor; nervousness; anxiety; fatique; Tremor of the extremities: 
weakness; disturbed sleep: poor hyperactivity; hyper-reflexia, pelvic 
concentration and girdle muscle weakness 

Cardiovascular Palpitations Tachycardia; systolic hypertension; 

irregular heartbeat (atrial 
fibrillation) 

Pulmonary Dyspnoea, shortness of breath Tachypnoea 

Gastrointestinal Hyperdefecation; nausea, vomiting Abdominal tenderness 

Skin Increased perspiration Warm and moist skin 

Reproductive " Menstrual disturbances 

Ocular (Graves' disease) Diplopia, sense of irritation in the eyes; Proptosis, eyelid retraction and laq: 
eyelid swelling; retro-orbital pain or periorbital oedema; conjunctival 
discomfort injection and chemosis, 


ophthalmoplegia 


From: De Leo: Lancet 2016; 388: 
ONE_12 


Thyrotoxicosis: Symptoms and 


“-Siğns-— kı 


It is important to note that some of the signs are 
specific for 


certain causes of thyrotoxicosis: 
° Thyroid acropachy 


" Thyroid These are only found in Graves’ 


dermopathy disease 


° infiltrative 
orbitopathy (6 
signs) 


Thyroid Acropachy in Graves’ 
“Disease 065“v755557ö77 


"x 


Comprehensive Clinical Endocrinology 3e: edited by Besser & Thorner 
Elsevier Science Ltd 


Thyroid Orbitopathy in Graves’ 
-Disease 


1. Eyelid retraction and 2. lid lag are 
signs that occur in all forms of 
thyrotoxicosis. 


3. Proptosis with 4.diplopia and 5.peri- 
orbital 

swelling is specific to Graves’ disease. 6. 
Opthalmoplegia. 


Myasthenia gravis may occur 
concurrently and must be 
considered where diplopia 


Pictures with patient consent; copying ndis a symptom. 
permission 


SIGNS and SYMPTOMS OF GRAVES ORBITOPATHY 


SYMPTOMS 


Diploplia 

Eyelid swelling 
Retro-orbtal pain 
Sense of irritation 
in the eyes 


SIGNS 


Proptosis 

Lid lag 

Eyelid retraction 
Peri-orbital swelling 
Conjuctival injection and 
chemosis 
Opthalmoplegia 


Thyrotoxicosis: Examination of the 
—TAyroid 0:7) 7) ıı,” 
Points to note: 


° Size of the left and right lobes (WHO grade - see 
notes) 


° Any retrosternal extension (Pemberton’s sign) 
° Any tracheal compression (stridor) 

° Tenderness to palpation (typically in thyroiditis) 
° Presence of nodules 

° An audible bruit over the lobes 

° Associated lymphadenopathy 


* Associated Horner’s syndrome (usually denotes 
malignancy) 


Thyrotoxicosis: 
“Investigations 0505050505)?” 


1. Thyroid hormone 
levels 


2. Thyroid antibodies 
3. Thyroid ultrasound 


4. Isotope thyroid 
scanning 


Thyroid Hormone Levels in 
rotoxicosi 


Thyroid Antibodies in 
— Thyrotoxicosis 005), 


* Measurement of antibodies against thyroid antigens aids in 
diagnosis 


° Two groups of antibodies may be measured: 
° Anti-TSH receptor antibody (TRAb):For graves disease 
° Anti-thyroid peroxidase and anti-thyroglobulin antibodies 


° The presence of these antibodies identifies autoimmune thyroid 
disease 


° TRAb is very important in the diagnosis and management of 
Graves’ disease 


° Marked elevation of anti-peroxidase and anti-thyroglobulin 
antibodies is 


typical in Hashimoto’s thvroiditic. 


TSH Receptor Antibody 


° Discovered by Adams and Purves in 1953 
(Otago, NZ) 


IgG directed at specific epitopes on TSH 
receptor 


° Three types: stimulating, blocking & “neutral” 
° Aetiology of Graves’ disease 


° Useful biochemical marker of disease activity 


(More TRAb= more severe the disease) 
stimulates fetal 
°” lphyregnancy, TRAb crosses the placenta and 


Adams DD, Purves HD. Proc Univ Otago Med School. 1956; 
34:11-12 


Purves 


Thyroid 
“ Uftrasound S: 


Useful to determine size and consistency of 
the gland 


Useful in differentiating solid and cystic 
nodules 


Very important in the assessment of solid 
nodules 


Doppler flow increased in Graves’ 
Disease(more blood supply to thyroid) 


Able to define the degree of retrosternal 
extension 


Thyroid Isotope 
“Stan ..~”~....©)3)3)3”... 


Two isotopes commonly used: 


s Technetium 22 
E 131 Jodine 


Both accumulate in the thyroid and are detectable by emission of 
radiation - detected by scanning at various time intervals after 
injection of the isotope 


Pattern and extent of radiation emission provide useful 
information on thyroid function and patterns of activity 


Thyroid Isotope Scan (we are giving fake iodine) 


Patterns of isotope emission in thyrotoxic states 


Increased uptake and emission 
" Graves’ disease - Diffuse, symmetrical 
" Toxic multinodular goitre - irregular, patchy 
= Toxic adenoma - single area of increased uptake 
(there’s a sinle nodule that is toxic) 
= Trophoblastic disease - similar to Graves’ disease 
" TSH-secreting tumour - similar to Graves’ disease 


Decreased or absent uptake and emission 
" Thyroiditis 
" Exogenous or ectopic thyroid hormone 
" lodide-induced 


Thyroid Scan in Thyrotoxicosis 


Graves’ Disease Follicular Adenoma 


Multinodular Goiter Subacute Thyroiditis 


Graves’ Disease (Young 


An organ-specific autoimmune 

disease 

° Most common cause of thyrotoxicosis 

e° Prevalence 1-5% 

* Incidence 20-30 / 100 000 / year 

° Most often women between 30 and 60 years 

e Female : male ratio 6:1 

* Familial clustering 

° Genetic association: HLA, CTLA-4 genes 

° Due to TSH receptor antibody stimulating the 
thyroid 


Robert James 
Graves 

27 March 1796 - 

20 March 1853 


Graves’ 


-Disease 
Specific 
characteristics 


" Smooth, diffuse, non-tender goitre with bruit (bruit coz of high 


Pathognomonic 
Graves’ 
isease 


Toxic Multinodular Goitre (Plummer’s 


Disease); Old people -~~ 


Specific 

features: 

" Affects older persons | 

" Gender involvement approximately equal Henry Stanley Plummer 
= Develops in pre-existent euthyroid nodular goitre Bə: idar 
= Autonomy of one or more nodules 1874 - 31 Dec 1936 


" Less severe thyrotoxicosis 


" Antibodies negative Bloods (difference between 
yona and Graves) 

" Nodular goitre on palpation and ultrasound 
(imaging) 


Thyroidit 

IS 

" Any age affected 

" May be immune (Hashimoto's / post-partum / interferon / 
immune check point inhibitors) or non- immune (post- 
infectious / 

De Quervain’s thyroiditis) 
" Milder thyrotoxicosis 


Hakaru 
Hashimoto 05 
May 1881 - 
OO lan 1034 


Fritz de 
Quervain 
04 May 1868 - 
24 lan1940 


Thyrotoxicosis: 


reatmen . 
Treatment options 


1. Symptomatic (1st thing we use— Beta blockers to 
decrease HR and TREMOR.) 


2. Anti-thyroid drug therapy ( CARBIMAZOLE: S/E= Bone 
marrovv toxicity and Pancreatitis)... RADIOACTIVE 
IODINE= teratogenic and worsens grave”s eye dz). 


3. Surgery (Total Thyroidectomy: S/E— hypothyroidism, 
hypoparathyroidism, Recurrent laryngeal nerve injury) 


4. Radioactive lodine 


1. Thyrotoxicosis: Symptomatic 
—Therapy (0 077”)? ııı” bl 


2. Anti-Thyrold Drugs © . 22 
le 


° Discovered in 1941 wt Methimaz 
° Clinical use for 75 years LANT ole 
° Inhibition of thyroid hormone synthesis is 
mainly by inhibition of thyroid peroxidase 
(TPO) activity Edwin 


l , , Bennett 
e° Carbimazole (Neomercazole®) is used in SA Astwood 
, (1909-1976) 
Generally well-tolerated In 1942, Astwood 
treated the first 
hyperthyroid 
patient with 
thiourea 


tment in hyperthyroidism. Journal of Clinical Endocrinology 
ur J Endocrinol 2018; 179(5): R261-R274 


Thyrotoxicosis: Radioactive lodine (RAI) 


erapy 
thbid) to treat thyroid disease since 


1941 * 

B-radiation emitter 112 8 days 
-particle range in tissue 2 mm 
Induces DNA damage and thyroid cell 
death 


Mumtaz M. Malays J Med Sci. 2009 Jan-Mar; 16(1): 
25-33 Fahey F. J Appl Clin Med Phys. 2021 Jan; 
22(1): 4-10 


Radioactive 
Todna 


Points to note 


" Graves’ infiltrative ophthalmopathy may increase after 131 
lodine - this is 


ameliorated by concomitant use of corticosteroids 
(prednisone) 


" Onset of activity is slow (6 weeks) 
" Anti-thyroid drugs may be used whilst awaiting response 
= Doses may be repeated after at least a 6-month period 


3. Surgery: Total Thyroidectomy 


Indications: 


- Patient preference (CONSENT) 
- Large goitre with compression 


Management of Graves’ 
DiseaSe€ i 0:7) rı)”, 


Spontaneous remission may occur 


Assessment of relapse after remission influences choice of 
therapy 


GREAT score aids in estimating risk of relapse 


Carbimazole, 131 lodine and surgery are all effective 


Carbimazole in younger persons, pregnancy. (radioactive iodine is 


Predictive Score (GREAT Score) for the Outcome of 
Therapy with Antithyroid Drugs in Graves’ 


Hyperthyroidism 
score 
Age, yers 0 
< 40 1 
Serum FT4, 
pmol/A 40 0 
> 40 1 
Serum TRAb, U/L 
<6 0 
6 - 19.9 1 
> 20 2 
Goitre size 
(UVHO) 0 
Grade 0-I 2 


Grade ll- 


Risk 

stratification 

GREAT score 0-1 Recurrence 16% 
GREAT score 2-3 Recurrence 44% 
GREAT score 4-6 Recurrence 68% 


Vos XG et al. J Clin Endocrinol Metab 
2016;101:1381-9. 


Graves’ Disease: Management 
Outline 


Assess the risk of 
relapse 


Low risk of relapse (GREAT High risk of 
0-1) No indication for relapse —— 
surger 


Carbimazole x 18 RAI Surgery 

mo TRAb Smaller Large 

negative goitre goitre 
Relapse Preference Nodules 


Preferenc 
Long term z 
es Orbitopat 
Adapted from Kahaly G. J Clin Endo re erence ror—zu5, No. 12, h 


3704-3720 


Treatment of Toxic MULTINodular Goitre (Plummer’s 


Medical treatment 

* Unable to cure the condition 

° Initially we use Temporary carbimazole to control 
hyperthyroidism. 

* Long term use in rare selected instances 


THEN DECIDE EITHER Radioactive iodine or surgery. 


Radioactive iodine 
° Most frequent therapy 
* Higher doses usually needed 


Thyroidectomy 
° Large goitre (> 80 g), compressive symptoms 
e Possible malignancy 


Treatment of Thyroiditis (beta-blockers, NSAIDS maybe 
corticosteroids if severe) 


Medical treatment 


Thyroiditis is usually self-limiting and resolves over 
a few weeks 


During the thyrotoxic phase, therapy is with beta- 


Graves’ 
~Orbitopathy  —<—i—“‘“‘“‘< (“<a<ai;a;é‘i‘ié‘;:C:C 
Uncommon component of Graves’ disease 
Risk factors for development in someone who has. 
° Cigarette smoking - strong association 


° Uncontrolled and severe hyperthyroidism 
e Someone who was treated with Radioactive lodine. 


Graves’ 


roitopa 
Clinical assessment: 


1. Assess activity *: 
° Spontaneous retrobulbar pain 
e Pain on attempted up- or down-gaze 
* Redness of the eyelids 
* Redness of the conjunctiva 
° Swelling of the eyelids 
° Inflammation of the caruncle and / 
or plica 
° Conjunctival oedema 


> 3 out of 7 = ACTIVE eye disease 


* Clinical Activity Score 


Graves’ 
~Orbitopathy 0777050505)?” 


2. Assess 


severity 
MIL Minor impact on daily 
D life Lid retraction < 
2mm Exophthalmos 
< 3mm Transient or 
no diplopia 
Corneal dryness 
MODERAT tes petra tho topiğal 
E mm Exophthalmos 
> 3mm 


Moderate to severe soft tissue 
swell Constant diplopia 
Impact justifies use of 
immune suppression 


Graves’ 
-Orbitopathy 0505055?) r r.” 


2. Assess severity (cont) 


SEVERE (SIGHT-THREATENING): 


Graves’ Orbitopathy: 
Allifatlentsement © 


e Restore & maintain euthyroidism 

e° Advise to stop smoking 

° Lubricant drops or gel (methylcellulose), dark glasses in sunlight, tape lids at 
night. (mmmhj nice) 

Mild orbitopathy: general measures and oral selenium (for 6 months) 

Moderate orbitopathy: general measures and intravenous 


methylorednisolone Severe orbitopathy: general measures and 


intravenous methylorednisolone + orbital decompression surgery if 


poor response orbital radiotherapy if refractory other immunosuppressive 


agents, if refractory: BILOGICS rituximab, tocilizumab, teprotumumab, 


Graves’ Orbitopathy - Points to 
Steroid therapy: 


° Methylprednisolone 500 mg once weekly x 12 weeks 

* Limit total dose to 8 g 

° Risk of liver necrosis if dose exceeded 

° Oral prednisone less effective 

° Bisphosphonates recommended to prevent osteoporosis 


Orbital Radiation: 


° 10 Gy total dose adequate 

e° Care in those < 35 years of age 

° Contraindicated with diabetic retinopathy and severe 
hypertension 

° Oral prednisone recommended with radiation 


Thyroid Crisis / Thyroid 
SoM.: 


" Exaggeration of thyrotoxic state; medical 
emergency 


" Due to very high levels of thyroid hormones 


" Scoring system introduced to standardise the 
diagnosis 


(Burch and Wartofsky: Endocrinol 
Metab Clin North Am 1993; 
22(2): 263-277) 


e A score of = 45 is diagnostic 
° A score of 25 to 44 suggests impending 
thyroid storm 


Thyroid Crisis / Thyroid Storm: 
“Management S: 


° ICU placement; supportive therapy 

e Carbimazole 25 mg 6-hourly po 

° Lugol’s lodine 4-8 drops 6-hourly po 

° Propranolol 80 to 120 mg 6-hourly po 
e Hydrocortisone 100 mg 8-hourly ivi 


° Atrial fibrillation treated if present (digoxin / 
amiodarone) 


° Alternatives: 
" Lithium carbonate 300 mg 8-hourly po 
= Potassium perchlorate 1 g daily po 
= Cholestyramine 4 g 6-hourly po 
= Plasmapheresis 


